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71 ^JL ^7lS^-E^ <gM"8- ^^^1 ^o)) tqolEi^aJ^ M*H=- 

^ ^-§r #71 ^1. 

£ 1 

QUASI -COMPLEMENTARY TURBO CODES, HARQ, TUTB0 CODES, PACKET COMBINING, SOFT 
COMBINING, THROUGHPUT, CODE COMBINING 
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1020010007916 #^ <£*}: 2002/2/16 

^.aIa]^^^]^ Jfjr A^ ^ ^-Jl ^ #^{C0DE GENERATING AND 

DECODING APPARATUS AND METHOD IN COMMUNICATION SYSTEM} 

£ l^r 1^21 *M 4^ § I^I^-lt $1$ ^^^°fl 

-£ 2^ ^- ^a] oflofl 4s ^ iojE^HjH A^^i o]^- 

IE 3^ <g*l oflofl 4^ § iL^-E^^-^Sl Aij±:« Jr^Eflyj-Al-g. 

£ 4^r ^ ^Al oflofl oj-s}- £ aflA^ ^A] 7 1^ ^yj-Alofl of 

5L 5^ ^Al oflofl rr}-^. ^Al 7 HH ^a]s} Ajjr-g. ^e)^> 7 l ^ *V 

51 6-& ^"^^ ^a] oflofl rrfef ^AjyjoflA^ ^aJs} cflolE^I- ^5]^- 
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1020010007916 #^ «J* r : 2002/2/16 



<8> ^ o. c-flolEi 1-AlAlAElo] JjLJrA^ofl gig- ^ ^ ^^H! 

-I- ^]~§-*Rr ^*^l^*r JL*. 7fl ^^ A>-g-^ o^^^o] ^AlAl^eflollA-] 
Ei ^-§: JLS}*V E^iL ^Jl( complementary codes) ^ 

< 9 > ^^V^ *>o]ti.&)^. ARQCHybrid ARQ)^* A r-§-*f^ ^M*! 

-§:( throughput)* 7fl^s>ji^> <*l^ ^(Soft combining)* ^>-§-*>^ ^7]ofl^ 
3f. 7}x) y J-^°l 7>^^>cf. ^ «i^fl wJ-ai o.s. packet diversity combiningC^fl^I 
rq-o]tf|A]E| ^)* ^r-g-^V^ ^SoH , ^ ^ ^^.S. packet code 
combining(2fl5! ^-S. ^)* ^--g-^ u o v ^ 0 l^f. °] ^ y o V ^* i-r- 

Soft Packet CombiningC^ sfl^J ^^HSr^. °1 # #7l packet 

diversity combining ^^l-tr -#7] packet code combining ^-^Ml ^l^M 
^°1H sub-optimal ^ °1 ^ ^§-^1 €- 
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1020010007916 2002/2/16 
<io> ^-30.5., Packet ( A 3J)* #^jL*(Throughput)* 

Packets *»<*l R*l 4-E- #^*Kn. ^4 ^ 

31^4^ * ^4 ^^(Soft Combining)* * r fe «<H1* ^4. °H ^fl^i 
^3^r Sfl^^r 4^ Af-g-^ ^ olT^. ^, # 7 | 3fl^l ^-S ^ #4 

^ R^I M4 afl^* 444 sfl5!* 4-§-*H ^S. 

^S^rCeffective code rate)°l R/N<?] ^-S.S. 4°fl ^Jl^-o.s4 

4^-(coding gain)* «g^b Jl4«- 
<n> tiVigo]] zfl^i Tq-oj^AlBl ^^p>cf #^5^ Packet^ EflSM 

^Jl*<>1 R<?1 ^-s.Mr ^^*l-Ji -^§:4 ^4 ^4 4^H1 ^7> ^# 

4^ 3* °1« ^4^14 #n 4#^ 4°l] W 7fl #^44 * ^4 
^(Soft Combining)* #4* ^4. °H ^#^4^ 4^ *cK v 

*V ^-17} 4-§"44- ttj-g^ 3]]^ 4oltt]A}El ^4\iH14 <lJ#o] 

Symbol Averaging (4!t°lM^ * ^ &.°4 

(soft output)* ^^Jl3.4 4*4^ 44i Jl44, 4°1^ ^ 

7fl4 ^** #^iLS4 4^ 4^<H14 ^l^sl^r 4f^°l ^(diversity 
gain)*!* 4-§-4fe a <HH4:n * *r &4. °H1 a J:*lH ^ ^ °14 
^ o]s ol^oflH Code structureC^^- ^SHl 4-E- ^7>4 Coding Gain(^ 
7fl<?l)* 7Wn ojcf. 

42-6 



f 1020010007916 %:% 2002/2/16 

<12> Al^Eflo]!^^ -g-o]^ afl^ofl cfl«.^. sfl^l cfo] 

a^AlEl ^^-i- A>-g-^]-ji $ioo] ^ 7 |w o v^io^ IS-2000 A] ti]^7l« 0 VAi^ UMTS 
Al^ig o]e^ aj-^oi ^4 °lfe 7]^^ ^^i-^a] 

tfl^ AV-g-^^Jl, zJ^JlS] ^-f Rol ^-Jr 

(codes)* a>-§-^ ^-fofl ^"71 3fl^ cfol^A]^ ^^--i- A>-g-^-Cf H2] 3. 

°1^°1 ^ll^Sl^ ^71 m^-Oj^u}. ^ ( R=1/3 A>^>^ Ali^oflA^ Tfl^o] 7 > 
¥tb ^-f , >5M 3J)5! Hi A] El ^^vg- Af-g-^ Sfl^} ^fJL <J^-g" Af 

-g-*M 1/6 A>-g-^ ^ <*-9\ ^^7} H£\ 3.A &7) nfl-g-ofl ^Igo} 

4^5L» Ji3l^ sfl?2 4°lwlAlEl AV-g-^^cf. zie^q- i^Hi 3 ^M: 

(Forward Error Correction Codes : FEC)5. E}i± ^-Sf A>-g-^>^ °1b1 
tr 7l^«l 7fl MHW A^c}. sflM^r^ ElJi -^JLfe ^-2. 

(iterative decoding)^ ^ah; zl Aj^ol Shannon limits ^Tfl^ 
i^^^olo], ^-S-i-ofl A>ol7> 7l#Sl ¥-3L 

(Convolutional codes ^Bj ^^\t\] ^^f>}7] nfl^-olcf. ^, o\^% ^ 

nfl *fl*i^ ^}-§-*r^r 4^*^ Al^EfloHA^ ^-Jl (Turbo codes)* 

A>-8-«rfe ^2 ^ ^*Hr ^#Al7lfe « 0 >^ol ^Cf. 

[^ol ol^.jLA> SKr 71^^ 4^11 
<13> ig-^ol Al^EfloflA-1 E^^-^^1 S.Aj o. -^^j. E ^ JjL 

Jl AjjAj ^ ^ #*1 £ ^l^f-^1 5*4. 



42-7 



1020010007916 #^ 2002/2/16 

<16> a o v 7 |*> -e-^-i-g- ^*>7l *fl*h ti>^t!: °1H 4^ ^ 

Al^oflAi $ iL^E^^-Jr ^^^-^1^, E^-^-^71^, E^«-^7lS.^-Ei 

Z\t±\^_?f-B\2] Aj-71 ^1E^E)« 0 1^ €^ ^ ^7] ^^Ei^S 

<17> Aj. 7l ^- S-^S.^- ^ §1-71 ^th «1N ^ #^1 

Al^Bfl^A^ § U^a.^ ^Al 7 l S «.Ei ^Alsj § i^E-li^ 

^ A-lti«lf|. ^ A^ Jro] o^^^vg. ^ ^Ajs} «-Jr-§-oll 

4^" ^*Rr ^ 4^71^, a o V 7 1 JjLjr ^715.^-E^ Aj^-S. 

-§: ^r<H^ tF*H ^«fl ^Sl^USM #^*H=r cl^]E^e|^sq.,Aj. 7l c]o]EiE)»l 
3.^1°) Wn^r ^-J^Rr E)j± 42-JT711- i^>^ ^ *}^r #7] 

<18> o^f 1^51 H>^-31^ aJaI ej|.f. JE^cq ^ A^ 
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1020010007916 #^ <y*}: 2002/2/16 

(Quasi Complementary Turbo Codes : QCTC)« ^>-g-*>^ 4°<ftr 

§ iL^Ei li^-Jll- A^Rr ^SH-M 7>^^^1 -SjLjrzJolOfl &7\)<&o} 

< 20 > £. l£r ^A] cfloq 43 § i^^s(QCTC) -fl^^l^l tM0 

<2i> ^-71 £ 1# %i-2:s>^, ^-Ji7l (Encoder) 101-8: ^^s]^ °j3Cl sfl^i 

(encoder packet)* ^-l^s}^ ^M-i- M ^-Jl71^ ^-^Jl 

71, EiiL«-Jl7l ^-g- Aj-g-^ ^ ^Cf. ofl§ I-CH, #7l ^71101^ ^fJl#^ 
l/5«>l3r 7>^*Vcf. nJ-eH. 3072bitS^ ^^.W}M*ol ^S^* nfl ^7) 

10l£- 15360 bits^ ^4. *fl ^ o] ^ e) «K channel 

inter leaver) 102^ 1015. 2) #7] 43 «* ^*fl 

o]EiEl« 0 l3rH #^tr^". # 7 ] o]b\^b] 102 ^ ^7} ^-SL7ll01<>] ^iL^S 

## Y0, Yl, Y0', Yl'» ^3 ?lBlsl^*H #^tr^r. QCTC-^Jl^ 

7KQCTC puncturing/repetition)103^- ^-71 ^^tlE^tHl02S.^-BlSl #7l <?]Ei 
EltiJ^ ^(puncturing) ^ ^(repetit ion)^ ^ Jl-& 
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1020010007916 QA- 2002/2/16 

<22> <^7)*\, <#7] ^ l^iL^it ^^\7) ^7] ^^olE^tHl02 

7> Jpgtt ^* 7>^o> *Vcf. 2fll4^ #7] *fl^jL7}l01^-Bl 5 

7H^ 4J1;# ^, ^ji<H X, ^3 ^-1- Y0, Yl, YO' , Yl'°l *m<&*\&{ 

SjSj ol^o. S A>-g-Bl-7l7> -g-ol^l SE*r § H^-feL^i 3 -^} 

* #^}7] ^#71 nfl^olcf. nfej^ oje^V Zj-Z^ 

*Rr #^1 i« ^WBr 3Mnh 
<23> E 2^ €■ ^*1 § *8^*}7] ^*>1- 

<24> # 7 ] £ 2# ^-S^, ifS.7] (Encoder )201-& °tl ^ ^1 ^ °j3c] sfl^J 

(encoder packet)* ^s^j-cc) ai^-s.^. #^*Vc]-. # 7 ] JjLjr 7 j 2 0l£- R=l/5 ^ 
^ ^#21 5L-^JL# Af-g-^Vcf. 5.^Jro) A r -g-*rfe Al^eflofl o) 

sfl <^7Hfe- ^2]^- R=l/5^ EiiL^lf ^-g-W. 

<25> ^nf^s|-7l(Demultiplexer)202^ #7l ^-^J: 712015.^ 57>*1 

^ ^1-1- ^, ^# X, afield >ai- Y0, Yl, Y0', Yl'* ^^5f7l 

(Demultiplexer)^ s)*IM 57fl^ zl#^.5- ^s]^ #^tr^f. ^, z]-z}-<>l >§Ji 
<H ^1" X(203), 2fle)E]^l- Y0(213), YK223), Y0'(233), Yl'(243)#°l £*r3 
SLS. ^s\o] H>}7)<!) z| a^^-^. o]E^al(204 ~244)*5_ ^f^r|. 

<26> Aj- 7l ^ tL^-g} o]Eiel»]l-(204~244)-^ ^-71 «q-#s)-7]202S^-Ei #^£1tt 
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1020010007916 %:% 2002/2/16 

O.H S>7l^ S^oj 7 >^-^ ^l^ 1 ?) 0 ] ^>-§-^^. 

<27> 2^1. ^a^- olEiS^Hl ^*fl ^M* <^ ^ JLO, A M ] 

*rfe ^^-^1, 91^^^ ^^-Sfl^ol 7 }^X\ ^ 

<28> ^-7] S?ilo) ^H^- ^-S.o] 4]l-o] X, Y0, Yl, Y0', Yl' ^ 

7]^7> ^SfloJ: Ei^.^^^ ^^o. 333. ^ - ol 

7l tffl^^m-. ^^Sl^a] ^-§- A]~g-<5}^ ^^(uniformityH # 

At!: -^-^1°] ^^ 0 lcf. 5&tr Zf*^ X, Y0, Yl, Y0" , Yl'°fl tflsfl 

€ -<Ml<H ^« A>o]<^ 7^ IE ^<Htb fit 71-^ ^ $A<>1 Eii^-S^ A^o] 

<29> ole^ *fl^<?]Ei5]H 0 i wj-^io.^^ BR0 (Bit Reversal Order) ^tlE"^^ 

^-o] 010.14 ^7lofl ^S)^ ^M.o] tijE^ ^ S^-S^l o}sfl «- 
^ -ai- < ?l X, Y0, Yl, Y0', Yl'^l zfzJ-S) # A Jl- i r7> 2^ 7^-^^-^) ^ efl 

Sl^U ^ PBRO (Partial Bit Reversal Interleaving) H o v ^°l °1 
H <^£r ^3L°] ^^91 X, Y0, Yl, Y0', Yl'sJ z|z^ %- ^^7} 2$\ 7^^ 
^ ^Hfl ^, 2">3 ^Bfll- 7>^1^1 ^ #71 3: Til* ^rfltr 
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1020010007916 #^ ^7}: 2002/2/16 

1-^- ^fl^^lBiel^ofl ^H±=, ^13 o_3 7l#^l ^o.^, ^-71 ^ 

<30> ^1-71 A^ld^ olE^ajofl o]*fl Z^o} AA ^ 

-g-^Tf <a^^cf. <^7H ( ^-71 ^llolE^^(204)S.^-E^ ^iB^el^^ 

^iL<H 41-^ wl-3 All- ^^"71 (sequence concatent ion)2073 ^^slJl, *fl2, 
3 <yEie|ttK214, 224)3^*1 «yE^|eia 0 i^ sflBlEl a]1- Y0 5> Yl£r ^U^sM 
(205)3 ^^5]^, *114 ( 5 <?!EieltH(234, 244)3^21 <?lE|^« 0 i^ 3flelE| ^J-g. 
Y0' ^ Yl'£ *H2tf#s}- 71(215)3 ^^^cf. Aj-7] ^licf ^S^-71 (205)^ #7l 
El«jsl 3fle)E] Aii- yo % Yl-g- t^SH}^ ^7| a] 1^^-712073. ^ 
7} ^2^51-71(215)^ ^"71 ^lE^ti 0 i^ sflSlEl All yo' ^ Yl'« cH^M 

Aj-7l Aj 1^^-71(207)3. °l*7ll, Aj- 7 ] o]E^Hl-^Ei °1 

E^«J€ ^^-8r ^7)^1 <£#*V nf#^-7l(205, 206H1 ^*fl 4*1 ^^1 

7> *fl ^t^H 37H^"Aiti.ZLf-0.5. ^^Cf. 
<31> o] a. «-o] i£tgofl olo^ § 3.^-E^^-Jll- ^^Rr ^J1*V 

oil- JUL*} #41*1 7l#^cf. £ 2°1H £Al^ tafs}- ^o], ^ji<^ All Xfe A-^ti. 
1-1=- °]Eiei« 0 i oi^ofl cf^^j. sl^i ^fM-si /itinfos 

Aj-71 Al 1-^^-71 (207)3 ^^4. Clfil- go] A-} tl_!-I=- o]EiEl«J^ Ajl^. S5i _ X 

E±JL A^^, #7} o]EiSl«J^ A^O^ All Sb_X^ *M <^*VA1 1>4 ^-Cf. 
A^o} ^ 
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1020010007916 #^ «J*>: 2002/2/16 

2]» ^*JH °1» -M^'A'S 5.71^-55114. *\7) <^r^ 1>°1M Sbi_X(l) 

^ #71 A (206)o)l £]6fl olEleJiS^ f^H ^ ^ 

<32> l] SbiJC(l), Sbi_X(2), Sbi_X(3), Sbi_X(4) 



<33> t\-£-o_S. t z\)2,3 °]Ej 3 »1 (214, 224)41 sl*J) ^S]^ -f-S^^l- Y0, Yl°l 

*W2l a^zl1-o.S- £-^4. °1 ^^HH -¥-JL<H ^1: Y0, Y121 z|^5l ^1" 
Ir-lr *>7l <^*M 2> ^ <^r^M 3>AS M-Bj-tfl^, #7l afll ^^-71(205)^ 

^71 ^1- Y0 ^ Yl* ^S^H *>7l <^*H 4>S1- ^ ^ 

^^^1 ^oj-l- oj§ Al^^'B'S. S^ofl S.7]-3}^. 

<34> [^4J-^1 2] Sbi_Y0(l), Sbi_Y0(2), Sbi_Y0(3), Sbi_Y0(4) 

<35> [^f^i 3] Sbi_Yl(l), Sbi_Yl(2), Sbi_Yl(3), Sbi_Yl(4) 

<36> 4] Sbi_Y0(l), Sbi.YKl), Sbi_Y0(2), Sbi_Yl(2), Sbi_Y0(3), 

Sbi_Yl(3) 



<37> #71 <^*1 2>4H Sbi_Y0(l)fe- *)12 <?1^5lul(214)<Hl S)*fl ^eH 1 ^ 

41 M f^H 3i 4)1-^- 51^1^4. "fWS Sbi_Y0(2)^ X| 2 Sl^eJtH 

(214) 
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*i Sbi.YKl)^ *1l3 ^lE^a1(224)ofl 51*11 ^E^U^ ^oflA^ ^ g4| $ 

4t7}^|i Sbi_Yl(2)^r *1«LM- ^ El (224 HI 2)0% °]Ele| 

<38> 4>7l <^^"A1 4>5 ]- ^-o] C^s^fe- o]-f}-i=. <£ 4=^01 M7fl 43 ^ 

^eJ-S. M°l *Hr<y ^-^l^r ^4> Sbi_Y0^ 431-21 ^<4 Sbi.Yl^l €^ 

« 431^ ^ ^Sr>7fl 3>7} ^gflA^olcf. M o] ^ o.ofl £ ^ 

Sbi_Y0^1 431-51 Sbi_Yl^ 4315] ^ Aj-olofl:^ ^x] 1^ 

o] ^o]7> ^*fl^ ^ tJ^ ^«Stb 431" 7>^lcf. rcj-^ § j£ 

^E^^-S^l # *>14°1 E^-^-^S] ^ «-^7ll3ll- ^ -^-^712^1 

^ 4)1 Y0, Y15} ^431 7j-^3 -g-^Sflo) $tHr S?d* ^ ^ 

<39> w o >Aiofl o^gfl ^| *--l^- ^Elsl^M] o}*fl JjLJrol Al§ Y0', 

Yl'7> f>}x^2) AiH2fO^ O] alf^ojlx| «-Jroj A] ^- Y 0 ' , Yl ' ^ Zj-Zf 

2) 431:1-* ^>7l <^n+\ 5> ^ *>7l <^«M 6>^-S. M-Efu}]^ Aj- 7 ) cf^ 
3*71(215) 43-71 ^-JL<H 431- Y0' ^ Yl'# cf^sj-^]-^ §> 7 ] <^«vai 7> ji}. ^.o. 
43!:!:* ^^l* $1*0*1 °1« AI^^-CS Sl^l S^^tf. 

<40> 5] Sbi.YO'U), Sbi_Y0'(2), Sbi_Y0'(3), Sbi_Y0'(4) 

<4i> 6] Sbi_Yl*(l), Sbi_Yl'(2), Sbi_Yl'(3), Sbi_Yl'(4) 
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<42> 1^*) 7] Sbi_Y0'(l), Sbi.Yl'U), Sbi_Y0'(2), Sbi_Yl'(2), 

Sbi_Y0'(3), Sbi_Yl'(3) 
< 43 > ^7) <^*Hq 7>^ °l-fHr <£^9l M7fl ^^-2) 

£ AH ^Hr^ ^^Itt Sbi_Y0'2] ^^-^ ^^-o] ^ S bi_Yl'^ 

Sbi_Y0'^ ^ sbi_Yl'2l €^ 431-^ ^ ^>oHl^ I7fl^ 

^ *}<>l7> ^fl^- ^ 7^ ^<y^ 4)1-^7} *}7l ^dflA^olcf. nj-ej. 

>H § ^^iL-^JLS] ^ ^ ^VM-^I Ei-SL^-^^ ^ lf3L7}13\- ^ ^-S7l2 
°fl ^^Slfe 2fl^^ ^1" Y0', Yl'Sl €^1: <t?\ A^ S 
3-8: iK 1 " 

<44> t}^-o_S, #7l 4] jjj ^-71 (Sequence Concatenat ion)207£- AA ^(D°fl ^ 

*fl ^"^51^ ^Ji-M- ^B^^ ^^431- 'A'^ ^7l 4>sq- # 

71 <^*h^ 7><H1 2]*fl ^<§£1tt A^^l sflejEl 431: 'B'^ 'C'# o>afl^- 

^•ol 43 1^1 €^ [A:B:C]# *>7l 

8><H] °| ^-i- j±o^c}-. 

<45> 8] [A:B:C]= [Sbi_X(D, Sbi_X(2), Sbi_X(3) ][Sbi_Y0(l), 

Sbi_Yl(l), Sbi_Y0(2), Sbi_Yl(2) , . . . ] [Sbi_Y0'(D, 
Sbi.Yl'U), Sbi_Y0'(2), Sbi_Yl*(2), ...] 
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<46> ^-71 tl <^r^ 8><Hl^i il^-ol [A:B;C]^ 2:7] & ^--g-ofl^- ^iL^ 

^l-l-^ ii-^^l-Ji 91°-^ =l cf^-o.^^ YOsq- Yl* intfls zj-z]- i-R-5>ji & 
o_o} ( n>^]^-o.5. Y0'2} Yl'« Mtf\S. M.-frf>}51 . °1 3 ^ ^^Sr § 

iL^f^# ^SRrHl 3*11- 7>^cf. o]£. ^1*1 7l#*Vcf. 

<47> #7] <^S|-A1 8>3f ^O) ^f^Ol Al^i ^-g- A>-g-*|-fe o] Cf-g-^- 

24. <^*vai 8> ofl^ ojo^o| a^«i ^3: ■§••§■ & i^iL^-lt 
^*>7] ^**fl°> °1 ^3 *<H* *M ^ 

1-^- 4^4 



«-J:<3] H-ifol iofl e ^«H^ c^c] ol ^Zjo] ^jl^t}. 

<49> A^2. AA^i ^^-S.7)l, ?^S.7]2<%*\ ^4tt 3fflelH^ ^#3] ^ 

7> 2?14 ^ 7}^*\ ^cfl^l ^>o]7> ^^-sflBi^. ^Cf. 

<50> ^^ 3 _ ^«-^7ll^ ^A-fro] tfrsfr tj- ^ «- 

^7ll^ 2)1 E)E] ^1- Y0, YO'3 €^^1-^1 7fl^# ^t>4, ^f, 7fl 
<>1^ Y0 ^^r Y0'7> ^7fl«flo> j±JfjL<3] ^* 2i#tb4. 

<51> ^^ 4 . ^dfl o^^fl § i^E^-^-Jl^ ^^^31-1- A>o]o) Tj-^o] 
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JlCQuasi Complementary) ^tr^K 



iL^-it «^7l *I^g- Af-g-sflo^ ^ °H <^r«T^ 8>^ ^al^«- 

B\ <#*}^9) ^(Puncturing) ^-8: ^1 (Pruning) l^H 

^-71 57fl^ A^ol s.^ ^*}if ^ ^, ^-irA]^^ [A:B:C]# 

41 £ ^71(208) ^ ^1- 3*71(209)* *L># #4 9? 3**H 

€*rfe- § Wl^it ^tr^f. A o v 7l >g* (Repetition of 

Concatenated sequence )208^r #7l >9* ^7)2073,^]^ ^ ^<H*I 
a|ofl 45} >9*iaH*-«H #^*Vt}. ^7l aj.s. €^"7l(Sub codes Ci j 
Generation) 209^ $7} ^7}(208)S.^-b]9] Aj-g-s.^ ^zjofl 4.5} 

<54> ^ 7 }i& «><if ^o], Aj^. til^- 71208^1 a]^ *M8«H, o]^^- 

<^ai 8><^1 Sl«fl *l€i* <&^-*Rr 7l^# ^«8th=r. #s ol^^l- ti> 

4. 431: €^7}209^ ^7) Ai^%l. <y o]o} ^« j=ljt § 

^Eii^l- ^^\7] ^*lH ol4) <^tVAl 8 >S] ^ 

t^S^-Ei 3)_3.*V <#*>^-Sl Aj^g-g. ^(Puncturing) ^ ^Ml (Pruning)^ 

7l^# ^^*lcf. OH- o|tH AH,*-* Jro] If-^o) ^^£l^o> ^ ol5.«Ei # 
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1- 



<55> cfAl a o V 7 1 E 1^- S.^#ol R=l/5o]jl o^^o^o] 

3072 bitse^Jl ^^-^-^71 101°(M #^3^^ JjLjro^ .m.o] 7 j)^ 15360 

<56> afl-i- s.<^ ( S.-^s^:ol R=i/5o]ji ^^Ji^s} ^^^7} 3072 bits^ 

£ ^^-M^l IfS-O] Al-g-O} 7fl ^ 15360 bits7> 51^. ZLejjl, 

^ ^tg*v yj-a^ ;y-o], ^-71 cf^ 7fl^ ^y.l-^s. -g-5^<4 

o]Eie]w 0 is>ji -#7] ^5^^ 15360 bits^ ^Ir-i-* <^«M 8>^)- ^-o] 

7fl 31^. ^-7] 153607fl£] 411:* iSHf-*Ml olS^-B] A>^oj] 7$ 

*)*^3L9) *fS-^°\) ^ ^ ^M1«H^ 5fe 431:^ 7fl^» Tfl^V 

<5?> ofl-i- s-o^ _ £ 2^1 ^©l, C 0 j^l -r-Jl^ ^°l7> 21504 bits^JL 

*>^, ^€ *1€^<HM 21504^3] s#z\6\}X] Cool- n 2 -^ 

4. -^^tl- 21504^21 ^*HH Coi* t^jL, S 21504^5} 

$ ^*HH c 0 2» t 1 ^. ^>-§-*>^ Sfl^ § 
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5-A -M€i=h Cij^ -^3L<H z*o]7\ 10752^J1 ^€ A l 

€i<HH 10752^#^ ^*HH 1+^*1* Cio* n^tf. cf^S. ^-<U 

10752^3] ^*HH On* ^^ul. 10752^^^ *1^*V 3}*HH C 12 # 

€4. ^iS C 2 j^ 5376o]e}-ji «V^-£ *1€^°IM 

5376<L^§-£] *1*H*1 i_H*l» ^l^M C 20 « ^-B-^-S ^-^tb 5376^ 

^o} c-^HH C 2 i^r ^ol, 5E 5376^3 C 22 # T 1 ^. °1 

^•71 7l#tb y o^£r § Jl^Jl^-jL^ ^ tt cH^ ^"l*Vcf. ZLB\ 

M- ^ofl ^^flAi § iL^iL^-if oi 

# ^ ^, £ 2<H1 h}<4 ^j-o], Hjol ^ol7> 21504 bitsSl C0j£] 

^ ^-Jl <d Cool- ^7l ^^<H1 ^-^l-5iJL, o^A-} ^ Cij^ 
^ «-Jro} jaj^ ^o} 7 \ 10752 bit^l CiqI- ^#^>5I^1, 4 «i 

*l C 2j S] ^ >M ^°17> 5376 bit Si C 20 « 

7>^W. ^-Bi^ ^7)^ ZfZ}-^ - ^Ei^jLS] A\W JjLjrol C 00) C 10 , C 20 

-i: ^-S. neii4 o| %°-m. ^ Coo> c 10 , C 20 ^ ¥-3L^£ 1/5^-Jl-& 

3 ^efl ^*>*1 
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^y^o^ ^ofl §-^] 7 > fl^-fr ^Ht^. °lsi^V §-^1- Sfl^Hr H J" 

^l^S ^-g-^ ^ ii^-EiiL-T-^ (adaptive QCTCH^ °1» T^Sfrfe- 

<59> -o>y £ 3d\]x] ^-7) a] ^-al^-71 (Repetition of Concatenated sequence)308 

^l:€^-7l(Sub codes Cij General ion) 3097} <#7) ^^^7} (308)3.-^ £l ^ 
^^Rr fr^°l ^>2fl^ fl-aw sl^H ^iL^ii-sf J:* 

A. 

<60> oJ<aJ<q k^l^^l^ *J^1 Al^^cfjL 7}^}*}. ZLE)JL ^5]^ k+h 

^l^H 3^3^ ^ti^lt Cij(k+h)5. S7lt!r^-. £ 3°fl*l 

R=l/5°fl 2\n ^€ S.^^ JMl-SM-S- Cm(0), Cra(l) Cm(N-l)°lB}- ^ 

<^}-*}. <^7H N=L_INF*5«- £Htri=r. R=l/5clH.S ^^^Sn 

N=L_INF*R^1 ^4. ^ ¥-3L°] ^3 1-^1 ^) SEtb ^*r^7f ^ ^iL^ -g-^c^ 
3.711- L_INF°l£r x$<>\-5}7.}. 
<61> cfTlll. 3i7l ^ tL«.^o^ Z±o}^ 

<62> ^7l ^^l^r 7>^tr C00, C10, C20 #°1M <y<^ ^q.^ Ci oi- Ti^^H 

o] ^7} Ci0(k)^ ^-^c^^o] 7 } X\ + *gCL£.¥-&\ *ii^H °}% 

L_SCe} ^ ^ sj-ji o]§ ^^-^cf . oje^ § ji^Jr. f^]^ z)- ^ 
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MV^SL ^3l-§- *}*¥-5L2] ^ZL^o]^ a) ^efl «. E ^ 

oil SEt!: <^7H^ £ 3 ofl^ ^7]^ 3 

7fl 21 Aiy.w.jrofl ^-*Vsfl^ ^i^^uf OJUV^I *\ ^ °J ^1 2] ^5. ^ 

<63> ^-7112. 2,7} ^iQr >H Ji^S ^ ^ 

<64> Cm(0), Cm(l), Cm(L_SC-l)* ^ , L_SC7> NiLi} =1^ 

(L_SC/N)2l P^l-JL M-^^ll" * °fl (°1 ^-8r L_SC mod N°.3. 

^ol^lcf) Cm(0), Cm(l), , Cm(N-l)* P«i #**>:Z Cm(N) 

, Cm(l), ..... Cm(N+q-l)^l ZL^JL q# ^^W. 

<65> #7ll 3. x}7)#&2] ^-SL^^r ^ ^^1 ^ 

<66> ^>7l X\o\}^ X\ + *&<LS-¥-B\ <^ t-flolEi eflol E - cf 

^ *11\^^1 ^l^^ol A>^ofl i7^}a] ^^Hr Afl S -g- ^ 

R_SC< : H1 ^ tL^rS^l L_SC» cf^ ^<5}ji o]£. # 7 ) ^ #^^-71 (Sub codes 

Cij Generation)309°il €^^4. ^f-g-slfe L_SC°+ ^ii:^ R_SC2f2l #711 

^ cf-g-n]- ^-o) ^o)^cf. zls^ L_SC^ *>7l <^^M 9>°fl ^SlH ^slcf. 
L_INF°+ R_SC^ *l^*noil o\t%X] ufli£ &<>li=K 

<67> [^«}-^ 9] L_SC=L_INF*(1/R_SC) 

<68> #7114. *>7l*l^°l A-l«.«-^^^ ^ ^ 
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<69> Cm(q), Cm(q+1), , Cm(q+L_SC-l)* £^tr4. ^ , q+L_SC7> NUtf 

£L<3 (q+L_SC/N)^ PH}^ q'B* ^" «fl (°1 (q+L_SO 

mod NAS. ^<H^4) CmCq)^.^ P»l N7fl^ ^-J:<H» l^^H ^^efji uH 
*1 q'7flSl Cm-§- q 1 * qS ^^cf. ZLSjuI, ^7} #7\] 



£ th S. 3<$*\ Casein 27H ^-Jl-§:°] 1/7*1 Low rate code7 r ^5}^ ^-f 
°1^L, Case 2^ 2,7] °\] 4/791 high rate code7> ^#5)^ iL8 

<71> ^-71 ^i^Wj-^1 Si ^ofl olol ^*flS^ P7fl2l -?-jL<H« *|#*r7] ^ tf 

* *V8-*r*l*r N 7-1 ^>7l ^>M-S1 3^5. 

Si (Circular Buffer)!- *>-8-SH <£4^ o_ S ^1^1 *>-^*i^ol 7>^*>£ 

^ trtf. HL*V ^7H1^ ^3 «-^ol Stf 7i^efjl oil- ^^^>7l ^ 
tr *r-tf-8- »l3l£ N7flel <£^&(Soft Metric)-!: ^ ^i=r. 
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3^ HH^M" ^Al*>^ ^A]7l ^2]- #7l i 3^ 7]- ^ 

€*>fe ^13 a 

<73> £ 4^ A>7l £ H ^]A]^ ^^l7l^ #^«<HH1 Cfl O) Ei # ^^7] 

HH^» ^0*Kr ^71^ ^ ^ #*H1 tfl*H ^^*Vcf. 

<74> £ 4^1 yj-af z>oi ^A]7ls.-^-Ei *l^-§;ofl tnj-e). t]} o]t]^ 

(401, 402, 403)£- z^s} ^ ii-f-S^ a^u.«-s Cij^lcf. <#7] 31 

°13S-(401, 402, 403)^8: QCTC 71(411)5. ^s^**. ^r^l€ 
lr-8- QCTC ^ El 71(411)^1^ QCTC^l ^ofl <q*j) zj-zj-s] a| tL«-jr^. «. E i ^Efl^ 
^Jl-§: Rtl EiJi^lS #^}7l €^-(Puncturing)£| 

Depuncturing (°} 7 A£r €^(punctur ing)^ ^1-^1 £|*H1 ^leflol^ ^^(Erasure 
symbol)* -S^V^r 4^1* £1*1W.)*}- *r*l ^«-^JlS1 ^^(Code 
combining)* W. ^r^l ^W-^Jiel <S^tH^ Chase Combining^ z>£- 
^^^S. ^>-§-€ 4 s 5^. A J"7l QCTC^l ^-g^^l ^71^ 

^71^-Sf-Ei Z^o} ^*¥-3L Clj## ^"Jl-g: R<?1 

<75> <^7lA^ ^71 ^^17H1A^ R=l/50] ofls. O.JE.S. °1 *HH -£ R=l/5 

91 «fl3. -g^t^. ^A]^ Cijl-^r CijSl ^fl-^ofl ^E} ^A] 7 1 

oflA^£ ^^*>7fl 711 ^^SlJl ^^^H ^l^t!- Cf-g-ofl ^13-2-5. 71 

3E$ ^7H1 tcfe} sl-M-^ ^4143* # ^r<H*l£r «1 
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M^oi] ^o] *Y oflE^ (Metric quality)^- 7>^H.S -g- ^3<>1Mfe ^ 

7H ^1 ^o.ul ^-f ^^^^-(Hard combining)^ ^^^H 

1H1SS] sfl^-£# 7}*}^ & ^-fS. *H^4. ^^^^S 

<Hl ^«fl^|^ s§^°] 3.7)) 7^5)*) c^7]A^ ^^-g- ^tb^. ^ 

olofl ^ ^^^o] ^r*\7)9) Z}-Z^ 71 *|] 

Depuncturing^f ^Bfl ^-S7lofl^ N7 )]cq <g^^^- 

S^-Ei «3M- ^ltt^. N £r ^!7HH A>-g-£ «-Jr 7 ] 

5^ «J 1-^.(421)^.5. ^^^ < y^&l« 0 ll-^-(421)^r ^"71 

E^U^U «<H ^M-fr ^^^S7l(431)S #^tH=T. A o V 7l *fl^ 

^71(431)^ ^71 N7fl^ ^olE^ti 0 l£)jl ^^5} ajr^ Ajff^El ^-Jl 
« NxR7fl^ ^ 51^ -g-.fi- f^*M}. oJ 7 H R-g- ^Al7lcHlAi A}-g-^ *jLjr 

7^ «.Jr-g-0. ^Cl^cf. O^o} -^HH ^^E]^ 2|-A^ Cf-g-ofl ^Tfl^ 
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<77> 51 5fe £ ^ofl ^I7HH ^A]£ Al^l- *| ^ 51-71 ^ 7 ] 

^ ^Siolc}-. ol^> £ 51- #35:wM ^ ^ofl ttf^. 7l^ ^ ^ 

^ 71%- 1-^-^ ^*)vg- ^mi*i ^^^Cf. 

<?8> -fA] ^-7) _£ ^1-71 ^a] A-ljaJfj: b] y\ (Buffering of the received 

sub code Cij)(501)^r ^^tt Cijl- *i#*Rr ^sMcf. 

ole^V £i7l^ ^-JrolAl^o} m] ^^1^1^ ^14^ ^AIAJ^- ig- 

Q«1S7> A>-g-^cfji # QxNalMSl nHS.s}7} ol ^j^ti^s ^2l7l(50lHl 

^V-§-Scf. SEtb D fl ^ja^o] f^S}- R=l/5 ^S<>HH 

^i^l^ *1H« ^-gr ^H^l^l^Hl 21*11 ^7171- SJ-^l 7>^SM ol-i- Af^^ 
^a] A-lH«i Bl si 71 oil #^_2_5.*1 ^JEL^fjL°ti OfS- ^AjAl.g.o} ^ 

°1 ol -Lo^cK ol5]tt N7flSl 7-1^7j-# 7M^ tH^M *i#*Hr 

«<HH 7<H1 7H1*1 7l#*>^o.^ °l^=r *#Sl^ £ 7o\]x\ d ^M1§1 



<79> cf^-o.^ ^A]7lal Al^^^^-/^ 1-^^-71 (Sequence Combining/Symbol 

Combining of the received Sub codes with puncturing) (502)^8- -#7l ^^l^^ 0 ! 
^l^sl^ -§- A l°fl ^71^1 ^ tiV^-71 (308)54 M^r €^71(309)^11^ *] 

^4^* ^r^W. ^, #71 4^} A i« -¥-S ^3l7l 
(501)^7 ol^ofl ^l^slol ^ #£| ol oi^r ^l^«Sr ^7fl ^^S-^fEi =^ltr 
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Si ^7} Nicf ^^HH Puncturing* ^>-§-tb ^-f^lHS °H sfl^sl 

-^JLo^-i:^ $1*H1 o|5Dol^Ai^-( Erasure symbol s)-&* ^°^H 'S^^ 
^ Chase Combining^- £-g- Tj^g- A>-g-^ #7] 

tr ^*fl *fl^3.-»M1 ^Aitr ^Aj^-g-s-^ «e1 ^-Jro} AfoH 7 > 

^*1» A i ^^^^4. a, Aj-71 ^Aj A^" J: tf|3l7Hl A^o]] X-l 

°l3Hl ^aJa^s.^) ^1?V ^Ojo] 7}-#^l7> wlol5}^Z7 1g 

7fl ^^S^-Bl ^A]*V ^Al^^S-^Bl ^A]^ ^£.0]^ 7 >#^7> w25l-^ Zl- 
^ ^^nflEsJoU o] 7>^^11- ^ ^^M}. 7}^*}^ ^7)o]} *flv^ 
^7] (Channel Estimator)^ ^l«fl ^r^l^. °1^ 

Chase algorithm^ #efl <>] n] ^ <^3l^l 7l^o]u.S <^ 7l ^ ^ ^-^o.^. 
7l^^l SHr*}. Aj-71 Al^^^^/Aj ^^^-71 (Sequence 

Combining/ Symbol Combining of the received Sub codes with puncturing) (502) 
ofl N7fl5l w-^o^ai^-^ clltb ^^EsUSoft Metrical oil- 

S<>| ^-^71 (Codeword De-concatenation or Separation into (A:B:C))(503)S. # 

^3-°] ^IrlM (Codeword De-concatenation or Separation into 
(A:B:C))(503)^r N7flSl «g>*££^ ^-jL<>l>y -g-ofl tfl$ v\] e ^ s. s w. e ^ ^ 

°l^^r X «.W. ( 3} jtfl^Aj.g. ^-^-O] Y0.Y121- ^ l£*J| 3fle)E)Al^. 

^--g-*} YO'.Yl'Sl 37fl s] £-^*rt}. 
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<8i> t\~%-o_g_ 2^f^ 7 l (DEMULTIPLEXER) Ml4 M2^ AA % ^*fl ^21^^* 

YO.Yl^- ^ »i*fl 3flelE)/ai- ^o] YO'.Yl'* ^cff^^H cf^l 3 

7fl2l ^i^H^l- X*f&, ^ 3fle]E]Ai^ «.«oi YO.YO'sq- 

^4^5}-^ ^ iM ^3^1: Yl.Yl'^ 37fl2] 7 fl ^IsH 

°1 ^« ^£ f-*Hl £ 9X 

4. AA$\ 37fl^ ^i^Al^ « «0] Cf#2}-^ ^ 3)] S] El 

YO.YO^ ^ sflBlE^-i- Yl.Yl'^ tq-A] 5 7ll 

21 ^-s^^l-^^l X, Y0, Y0', Yl, YVS, AA -H-al-^-^olE^al^ o. 

<82> A^ufs. clolE|E)»8(Sub block De inter leaving)^: N*R7fl2l ^Ji^a^s. 

^, *\7]*\ir R=l/5olS.S. 57fl2l ^^^1-1^ X, Y0, Y0' , Yl, Yl' AA^] 

7ii2i ^M^-M^-i: ^ojEisitij^^- ^Tim ^ £ ^ ^ml^i- 

21 ^^21 ^7fl2l v]o]^^n\s_ zj-z^ ^-^mSLS- ^olE^«J^- ^ £ 
5U4. £ aL'^MHfe S-^g C]«?]E^« 0 121 ^ofl ^*}g} Ai^^H & 

O.^ 2J*]-* O.^ ^!7HH A>-g-^ A^ti^-^- OlEi^^2] ^4^* 2] 
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<83> #o.S 4^71^ ^tL-g--|j. O-^fEi ^*\t= if Jr^A}-^ 

<84> oj-AVo] z]- 2\f%^ +X\ 7 \o\}^ o] aJa] £ 

^ 6°fl J£#t|-. £ 6°1H i^-ol ^aM^I ^7)7} ^1 ^--¥-^7} z}-z}- 

C00, C10, C20, C21ol^ji 7>^*V^>. ^, COO^r 21504 ^M^^l"* 7 }^\ 
S.7} ^o]t^ ; ClO^r 10752 -¥-S^^l-# 7>^1 A-j ^^Sl ^o]^ , 

C20, C21 5376 a^«-Jis.o1 744^ ^Jo]cf. itj-e}-^ 

°1 *}^V}7] ^J7|^ # 47fl^ ^ tL«-sl- ^Aja^on} o]^ 2.-- ^14^ ^ 
<>|^-s.o] ol^^sfl^i (Encoding Packet: <$3,*\ 3072«1^1- 

^*fl r}€- ^a.«.^ Jf JL-g-^- 7>^1 ^y«i^ 740] 

^3l°H cfltV <£^nflE?J o- AjAjtflo> *lcf. tr|-e|-Ai ^A]7l^ 5L 6*11*1 y_^-o] 
47fl A^JfJi-i.^. R =i/ 5 o} JfJiol^ -Sf-3L<>l^l-<?] 15360(3072x5)71151 Jf JL^a] 
l-s-o} ^Alsq. z^o} A^ti «^o^ ifs<H^l-l-^ $1*1 7} ^*1*K£^- 7.11^1^ 
^•^^^"W. 5-^ 6<H1 ^1 4-^* -£92^-. £^ 6<>1H Ji^o] coo^l 7j-° - N 
°H til^fl-H ^i^SL^ ^ol7> 215043. <$7] Al^^oV^yj-AloflA^ tJ-c>1 

153603} ^ !-!--§- ^1*V ^oj] u-^. 6144(=21504-15360) 711^1 ^o] a] ^.s.^. cf 
^ ^HM-l^E-l A>Sll5. ^l^H OH- ^aJJJ-tJ^cI. PRV7M5. ClO^r SM 
^ Jr oj Aj-7] ^^uj-Alo]) o]sfl ^Alyl^u-E-I COO^l °! °H ^^1^ 
^*\7)°\)*\S. C00S] # Jf^-ofl OH A-] ^>ZL OH- ^^^l-^^W. ^ 
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7}x}3_ C20^ C21£ -g^tr ^tLJjJ-jLcq ^y] #^*£*\o\] o]sfl &<&7]3_2?-Z\ 

C10°fl <^o]o] 74^S\<£CLIL3. ^7]°\}*]S. C10^ if- ^o\] o]o] z\%is\jL o]f 



^]7l^ N7fl^ NxQ alM^3l)# A>-g-s>t^ ol* 3^tH3]s 

^ £ &oo} «1s]S ^tb "flS-el ji^^ £L7l«- Aj-g-^A-j 

^ 7<>1H j±^o] C00^ *]*r o^efli^ addr00°lH ^l^NH N7fls] ^^--g- Ai# 
s>JL ol^^flS 6144(=21504-15360)7fl^ ^ -&#-§- w^^ofl A^tr^f. o] nflo^ o] 
a] N7fl o^o] Al^-S-g- aHV*}^ ^7j)ol^ #7} 71^^; ^ofl o}Sfl 7 ]^o,) 

Ae}- * r 7r. zls^ t}-§-o_^ ^^s>7fl C10°l ^r^lsl^ addr AS-^t] 10752^ 
^l^r^i t^W. ^"Hl^ °1 D 1 N7fl ol*^ 

7-^Rr ^M^S. Aj- 7 ) 7 |^*> O^ofl o^sJl 7l^ofl A^V^ ^##ai|- 

*M ^^4. °H \+ ^^efl^# addr ^a}. n]~g-o_ 

5. -§^*]-7ti 020^1 ^Sl^ addr B^-^-Ei 53762^ ^s}^ v]>i\6\] 

7-1 ^ll t> JfHM ol£e)|it addr C£f * r 7 r . zie^ cf 

^-0.5. ^Sj-Tfl C21°l addr CS.^t\ 53762^# ^1«8*>^^ *H=M 

^^l-l-i: °M \i ^ = efl^# addr tW. #7l<4 

^-O. O]^ §>L^Oj oi^tgsfl^ofl C|8fl Ai^s)^ Aiti.«- ^s-ofl cflsH ^a] 
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Ei^^e] A^ti « Jr^*^ o. «VA1 O.^ ^ € ^ 51 Cf. ^, OJ-A^ 71 

§ ^Uif-Jro} ^ ^ c^j 3. aM*!^ ^-SAJl- ^ aJ^Z] 

<>1 £3, #7fl4. ^7l^^S] A^y «.^7J^ ^ ^.g. ^<5>^ «j-Ai54 <a 

21 ^A^ofl tC^Hf ^-^Tfl Ai R=l/5^ ^-JL<H^1 cfl-§-^1^7>^ 

<86> r4.g-.05. <H ^r^^r^r (Codeword De-concatenation or Separation into 

(A:B:C)H]a^ N7flSl ^-Jl^^!:^ rfltr ^^^lM^l-^E^ ^M_o] 

411- X^, ^ ^flel^Ai^ «-«-oi Y0,Y1^ ^ «**fl 2flelE]^l- 

£-?J YO'Jl'^l 37flSl ^-^r}. 

<87> cf^-o.^ ^v\^7] (DEMULTIPLEXER) Ml^ M2«fi ^ ^*fl ^el^l 
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